Abstract: A species list of Discomycetes that occur in Hawai'i has been compiled that includes all previously reported species in the literature. Comments are provided for reports if there are changes in nomenclature, author citation, or for taxonomic revisions based on reexamination of collections. Fifteen taxa, new to Hawai'i, are reported. The list of accepted taxa includes a total of 47 species, one including two subspecies. Three previously reported species were misidentified and apparently do not occur in Hawai'i. Three species formerly reported as Discomycetes are now excluded as Dothideomycetes. The relatively small number of species of Discomycetes recorded from Hawai'i is probably due to lack of an exhaustive effort to survey this group of Fungi. Although some species are recorded as growing on endemic or indigenous host plants, species of Discomycetes were not designated as endemic or indigenous due to insufficient knowledge of species distribution and the wide range of variations in host preferences.
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The Fungi known as Discomycetes or cup fungi are a class in the Ascomycota, with over 12,000 species (Kirk et al. 2001) . The common name refers to the cup-to disk-shaped fleshy fruiting bodies found in many species, but there is a great deal of variation in the morphology of the fruiting body. The fruiting body in this group is referred to as an apothecium that is characterized by the asci and ascospores being completely exposed when mature.
Few surveys have been carried out of the Discomycetes of Hawai'i. Stevens (1925) published the first extensive survey of the Fungi of Hawai'i, which included only five species of Discomycetes; four of these specimens were collected by H. L. Lyon. The most extensive study was carried out by Cash (1938) , who identified 35 species of Discomycetes, six of which were described as new, all from the collections of C. L. Shear and N. E. Stevens and the herbarium of Otto Degener. Recent records of Hawaiian Discomycetes are Sarcoscypha mesocyatha, a species described as new by Harrington (1997) , and Schizoxylon cordobense (Sherwood 1977c) . Thus, even today, the Discomycetes of Hawai'i are still poorly known.
materials and methods
In this paper we have compiled a list of the Discomycetes that were identified from specimens collected by G.J.W. as well as species previously recorded from Hawai'i by Stevens (1925 ), Cash (1938 , Sherwood (1977a,c), and Harrington (1997) , with updating of the nomenclature and author citations. Fourteen additional taxa are reported as new to Hawai'i. The newly reported species are preceded by an asterisk (*). Collections reported as Karschia taveliana, Lachnea scutellata, Sarcosoma godronioides, and Schizoxylon insigne by Cash (1938) were misidentified, and these species apparently do not occur in Hawai'i. This compilation does not represent exhaustive collecting of discomycetes and reports only on previously collected species from earlier studies and those collected by G.J.W. while collecting agarics.
The collection numbers of Shear and Stevens (S&S) and Degener (D) are reported as well as their current accession numbers at the National Fungus Herbarium in Beltsville ( bpi), and collection numbers of Lyon and G.J.W. are listed as Lyon and GJW, followed by the accession numbers, respectively. Unless otherwise stated, we have not reexamined previously reported collections. Other herbaria in which Hawaiian discomycete collections have been deposited are the Plant Pathology Herbarium, Cornell University (cup), and Herbarium Pacificum, Bishop Museum ( bish).
Notes were taken of each collection to record the size, shape, texture, odor, etc., of the fruiting bodies for each collection while the specimens were still fresh because such characteristics are lost when the specimens are dried in a plant dryer. Microscopic characteristics were preserved by drying, which also allowed later revival for identification by mounting a section of the fruiting body in 3% aqueous KOH.
The list here has been divided into orders, followed by species names. If a name change or a correction in citation of authors from that originally recorded was necessary, the original citation and a reference to the original record are provided. Comments have also been included for each of the taxa if there are changes in nomenclature or taxonomy. Reported as Propolis faginea (Schrad.) Karst. (Cash 1938) .
Comment: Sherwood (1977b) Reported as Stictis radiata (L.) Pers. (Cash 1938) .
Comment: Although Sherwood (1977a) described this taxon and examined numerous collections from throughout the world, the Hawaiian collections (S&S 548 ¼ bpi 668711 and S&S 546 ¼ bpi 66877) that Cash had identified as this species were not included. 5b. Stictis radiata subsp. intermedia (Speg.) Sacc. (Cash 1938) Comment: Although Sherwood (1977a) included this subspecies and examined collections from a variety of localities, the Hawaiian collection (S&S 550 ¼ bpi 668800) that Cash had identified as this subspecies was not included. bpi has cataloged this subspecies as a variety, Spegazzini's original ranking.
6. Stictis stellata Wallr. var. philippinensis Rehm Reported as Stictis stellata var. philippensis Rehm (Cash 1938) .
Comment: Sherwood (1977a) did not recognize this variety and did not examine the collection (S&S 550 ¼ bpi 668800) that Cash had identified as this variety. The varietal epithet was misspelled by Cash.
Order Helotiales
Reported as Coryne sarcoides ( Jacq.) Tul. (Cash 1938) .
Comment: Cash identified S&S 571 ¼ bpi 667347 as this species.
8. Bisporella sulfurina (Quél.) S. E. Carp.
Reported as Helotium sulphurinum Quél. (Cash 1938) .
Comment: bpi has cataloged this species as Bisporella discedens (P. Karst.) S. E. Carp. Cash identified S&S 573 ¼ bpi 662570 and S&S 599 ¼ bpi 662609 as H. sulphurinum.
Calloria cremea (E. K. Cash) Seaver
Reported as Helotium cremeum Cash (Cash 1938) .
Comment: Although Seaver (1951) made the combination for the current name, he did not examine the type collection on Pteridium, described by Cash (1936) from California, and apparently did not know of nor examine any of the collections that Cash later identified from Hawai'i, on Cibotium and Gleichenia (S&S 549 ¼ bpi 654422, S&S 583 ¼ bpi 654423, S&S 587 ¼ bpi 654420, S&S 588 ¼ bpi 654421).
Calloriopsis gelatinosa
Reported as Peziza gelatinosa (as ''gelantinosa'') Hall. (Stevens 1925 ) and also as Calloriopsis gelatinosa (Ellis & Mart.) Syd. (Cash 1938 (Stevens 1925 , Cash 1938 Reported as Ascobolus stercorarius (Bull.) Schroet. (Cash 1938) .
Comment: Cash identified two collections, S&S 541 and S&S 588, as this species. bpi designated the two collections as bpi 663221 and bpi 663232 but did not enter the collection numbers given in Cash (1938) to distinguish between the two collections. The possibility still exists that the purported synonymy of A. stercorarius and A. furfuraceous Pers. is incorrect and that the two species have been regularly confused.
33. Cheilymenia coprinaria (Cooke) Boud.
Reported as Lachnea coprinaria (Cooke) Phill. (Cash 1938 Moravec (2005) in his world monograph of the genus claimed that ''fimicola'' is based on a nomen dubium. We follow Moravec.
Cheilymenia granulata (Bull.) J. Moravec
Reported as Humaria granulata (Bull.) Quél. (Cash 1938 (Cash 1938) .
Comment: Cash identified D 3100 ¼ bpi 667118, S&S 559 ¼ bpi 667118, and S&S 569 ¼ bpi 667052 as Rick's species. She also discussed these and other extralimital collections so identified in bpi at some length. Since the identity of Rick's species still remains in doubt, R.P.K. undertook a study of all specimens at bpi under this name. All three Hawaiian specimens are P. rhytidia f. platensis. The authentic collection by Rick from Brazil from the Lloyd herbarium ( bpi 721897) is without spores and cannot be identified to species: it is certainly a species of Plectania, but the hairs do not resemble those of P. rhytidia. The Parks 5626 collection Cash mentioned from California is P. rhytidia f. rhytidia. A second Parks collection, 6262, also from California, is also without mature spores and is identified only as Plectania sp.
40. Pyronema omphalodes (Bull.) Fuckel (Cash 1938) Comment: Cash identified S&S 542 ¼ bpi 571210 as this species.
41. Sarcoscypha mesocyatha F. A. Harr.
cup 63940 (typ): on twig of Acacia koa, coll. by D. E. Hemmes, Jan. 9, 1995, USA, Hawai'i, Kō ke'e State Park, Kaua'i, along Nu'alolo; cup 62699 (paratype) ¼ GJW 1242 (isoparatype, bish), on Myrsine sp. (woody endocarp), USA, Hawai'i, Kō ke'e State Park, Kaua'i, along Nu'alolo Trail, coll. by G. J. Wong, Jan. 7, 1994, det. by F. A. Harrington. Comment: This species was described by Harrington (1997) and is known only from Hawai'i and tropical China (Zhuang 2000) .
42. *Scutellinia ahmadii (E. K. Cash) S. C. Kaushal GJW 1209 ( bish) ¼ cup 63652. Substrate: humus mostly composed of wood chips, USA, Hawai'i, O'ahu, Kāne'ohe, Ho'omaluhia Botanical Garden (Hawaiian Ethnobiology Sect.), coll. and det. by G. J. Wong, Dec. 11, 1993. 43. *Scutellinia jungensis (P. Henn.) Clem.
Reported as Lachnea scutellata (L.) Gill. (Cash 1938) .
Comment: Schumacher (1990) examined collections identified as Scutellinia scutellata from low-latitude and tropical areas and has shown that such collections are referable elsewhere and that the species is known with certainty only from temperate and boreo-arctic zones. R.P.K. has reexamined all the Scutellinia collections at bpi from Hawai'i, including some unknown to Cash, who reported seven collections as L. scutellata. Her species concept appears to have been very broad for this species. Four of these are here identified as the common tropical and subtropical species S. jungensis: S&S 564 ¼ bpi 572901, S&S 565 ¼ bpi 572899, D 3052a ¼ bpi 573507, S&S 562 ¼ bpi 573382. Other bpi collections of L. jungensis from Hawai'i are Lee 2 ¼ bpi 5734884, S&S without number ¼ bpi 573654, and GJW 1206 ( bish), occurring on humus mostly composed of wood chips, USA, Hawai'i, O'ahu, Kāne'ohe, Ho'omaluhia Botanical Garden (Hawaiian Ethnobiology Sect.), coll. by G. J. Wong, Dec. 11, 1993. 44. *Scutellinia nigrohirtula (Svrček) Le Gal
Comment: Cash identified S&S 561 ¼ bpi 573397 as L. scutellata. Another similarly misidentified Hawaiian specimen in bpi is Bessey 526 ¼ bpi 573432. Both are the very different short-haired S. nigrohirtula.
*Scutellinia setosa (Nees) Kuntze
Reported as Lachnea scutellata (L.) Gill. (Cash 1938 (Cash 1938) .
Comment: Hafellner (1979) concluded that Karschia taveliana was synonymous with Dactylospora stygia var. stygia, one of three varieties that he recognized for this species. One of these varieties, D. stygia var. striata, was described as new from specimens examined from various subtropical areas, including S&S 570 ¼ bpi 674658 and S&S 572 ¼ bpi 674654 that Cash identified as K. taveliana. bpi has also cataloged this species as K. taveliana. Hafellner designated S&S 572 as the type specimen of D. stygia var. striata.
Excluded Species
The following species were included by Cash (1938) Reported as Patellaria atrata (Hedw.) Fries (Cash 1938) . discussion Altogether, 47 species, one with two subspecies, of Discomycetes are recorded here from the Hawaiian Islands (six orders, 30 genera). Three previously reported species were misidentified and apparently do not occur in Hawai'i. Fifteen taxa are reported as new to Hawai'i. Three of the species reported by Cash (1938) as Discomycetes have been reclassified in the loculoascomycetous Dothideomycetes.
The publications cited in this compilation of the Hawaiian Discomycetes do not represent exhaustive efforts in the collecting of Discomycetes. Stevens (1925) identified only five species of Discomycetes among the 393 species of Fungi he identified during 4 1/2 months in Hawai'i. The 35 species of Discomycetes identified by Cash (1938) were from the collections of C. L. Shear and N. E. Stevens and the herbarium of Otto Degener. Shear and Stevens collected in Hawai'i during the winter of 1927-1928, and although Degener collected extensively in Hawai'i, he was a phanerogamic botanist and collected Fungi only as he happened upon them. Other published records of Hawaiian Discomycetes cited here are from monographs in which collections examined happened to be from Hawai'i (Sherwood 1977a ,b,c, Carpenter 1981 , and Sarcoscypha mesocyatha was reported from Hawai'i by Harrington (1997) as previously undescribed. G.J.W. collected on the islands of Kaua'i, O'ahu, Maui, Lāna'i, and Hawai'i between 1990 and 1996 but only identified nine species of Discomycetes new to the Islands, from Kaua'i, O'ahu, and Moloka'i, because the purpose of the collecting trips was to survey the Agaricales. Discomycetes were collected only where they occurred with agarics. In the absence of an intensive survey on the Discomycetes of Hawai'i, estimating the number of species that may occur in Hawai'i is not possible at this time. Stevens (1925) was the first mycologist to speculate on endemic and indigenous species of Fungi in Hawai'i. One of the taxa in which he made such designations was the Uredinomycetes (rusts). He designated rust species as endemic, indigenous, or introduced, based on the hosts on which they were associated. However, it seems unlikely that the same can be done with the Discomycetes and other fleshy Fungi. Rusts are obligate parasites and usually have specific host preferences. In addition, because of their economic significance, they have been well studied and their distribution is well known. In the case of many taxa of fleshy Fungi, distribution records are often poorly known and preference for substrate is usually variable. Thus, designating species as endemic or indigenous for many species of fleshy Fungi, at this time, seems to be more anecdotal than scientific, and evidence beyond apparent host preference is required before we can make such designations.
